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(57) Abstract: A process for efBciently and conveniently producing crystals having excellent qualities of a protein or an organic 
^1" substance. A solution of a protein or an organic substance is prepared and slowly cooled to attain supersaturation at a low degree. 
Next, this supersaturated solution is irradiated with femtosecond lasers 10. At the focus of the lasers, a topical explosion occurs and 
thus a crystalline nucleus is formed. Based on this crystalline nucleus, crystals are allowed to develop over a long period of time. 
Thus, crystals having excellent qualities can be obtained. As the femtosecond lasers, use can be made of titaniumisapphire lasers 
having a wavelength of 800 nm, a time- width of 120 fs, a fi«quency of 1 kHz and an output of 400 mW. 
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20 ^^Tfe^o 
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2^^BJtc:43ViT» 1f~<Z)316^S (^^SKS : Dhoton flux 

) -e^J^J^. 5X10^ (watt) D> $f «2 X 1 0 « ( 

watt) }^±'v&^o /"^jv^^u-if-o^yt^mo^^mt. ^^izmm-^nfsi 
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g?e<)l5ffl 10-"^10-'^ O.SXlQ-s-^O.SXlQ-' 2 X 10-^-^2 X10-» 
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15 (P'xA h#v\';vx P'-if-) 

(^) (J/pulse) (J/pulse) 

— ^W^ffl lO-'^—lO"'^ 0.5X10-*~0.5X10-» 2X10-''~2X10-'' 
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^mmm(Dmmi-±. m^\t. 200-500 $?sb<«i 0 
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W.<D^m\t. m^\t. 2 0-5 0%T^f5> ii?^b<«l 0~3 0%-V 
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5:t^Dtf>, ;«7iS'7-if. h bhUV5^— A 

. W^tli: LTti, ^J^^^, 4-dimetylamino-N-metyl-4' -N-stilbazolium 
tosylate (DAST). ^ 5^;l/X b n Tx U XMNA) . U >^x;|/T;i'^x > 
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m-^. m^\t. 10-1000 rpm, 0* b < «30~200 r p 
< ti50~100 r pmTScSo 

10 

mmom^ ' ^-^^ts m^\t. mmmm^T^^m^mz-r^^tiz^ 
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j&tab^o zL<D-:;^m\-i. m^it-fym^zmmfsii^ >m^nm<D±wm^^\z 

m b ^ > X 3}? - - £ ;«>t ^ frf e> n s , 
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mil. m^mi<D^m:^^nm^f^2<D^Mtmmv. m.mmj^'^m 
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•ou±(Dm^m2(D^mtmmvxisy). mmmm<Dm^i,z^\^^x. ^ 

20 mt&mi<D^m<D-mm\^<\t^m\t. muu^itM0iimm(Dmm\zu 
-if-ytm^mm-osm^^'^\zmm^i^<\t^mmx$>^mmx;&^o 

ziommts \^^t>^^mm.^mmzj;:KimmihMM<^n(Dmm(Dmm 

•m^n^eniSifs.^tiL^sb. ^WL(om%i&m^w^nmzwt^T ^ z. tifix 
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25 1 <Dmm(Dmmx^mm\z^mr^^m^^mitmm^. m^it. 
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20 

•Q^ic, ^^BMommmiz-oi^^xitn^mtm'^xmmT^o 
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170 mm0u>X5iz^iom^h. umyKm 8 ^ <Du,mmm 7 ^zM^T ^ 
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mwL^h^. -iiMTic^fs^, m.m^±o. o src^^t^Tin^T^s, 
10 (mmm 1 ) 

DAST(4-dimetylainino-N-metyl-4' -N-stilbazolium tosylate) 3. 5g^ 

> y-JV200m\:^^ZSm^'f't^iZ. ^»200ml<D7^:7 D>W^6 

An. WMm.m27. or ©trnzKit s i^j^tz^f^i-tbs. or ^t±#$-&. 
:^d^-^mi^hf3ii!)^^mM-^^ftom5mmmzdksummvx\f^^<D^ 
15 mMvxmm? ^z-^\z^n. i^f^mmtvft: ^<Dm. mmi^^tmy)m 
vifco mmmmimmmz. 5bx:xiommi}mWi. mmmsx:-r'oTWx 
23x:^xMm^^~f'^'&rzo ^i^\z. mmmQAx:xTvf2i.Ax:^xm.m 

(2 X 1 o^wa t t), rnvm^m^nzx 2 ^mmMvrc. "torn 
Tctz^. mw\zmn.vrcmmt^^h. ^\z2. 3<@®M^^m^>bfc 

o nzSmm^O nJ/pulse (2 x l O ^wa t t )> i^D jgb^j&fSclkHz 

25 ;'^o 
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x$>^o ^bT. ^m(D^m^^ts:\^^z:t^m%^vxiix:^x2mmx^ 

o -^VX. ^^^250 M J/pulse (2 X 1 0 »wa t t ) <D:7a:A 

15 )i'7.\y—^-^mm7 p^\zyj^m. m-Ammi^x. mit^mmvrco mm 
^mt. i/-if-(Di^D3gbj^ifeic^^{k$'&. 50Hz, looHzT. 
nmmi3^7sm2:^'r'omMv. :3>hu—}vtvxA:$i<Dmw&iS'yxm 

iZ\tU—'^—^mHhf3:f}-^'=>r^o U—lf—mMlBWz. 50Hz> lOOHz® 

mm^\zm^:^mmvx^>^:it^mmxmmvr:Lo u—if-^mmi^ 
20 x\^^fsii^mmx\tmm<Dmm\tM.^nf3:-fy^'Dfto ^rc. m^<Dmmf)^M. 
e> ti?a:30^ 500Hz. 1 oooHzo i^— if - ^^n-^n^it b ;^ t d 5 

25 (Jt^^J 1 ) 

mmm2 tmc^^<D^>/^^mmm^m^^x. yag^-+p- 
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S1064nin. 5ns) ^MUvrmB^o^^^u^rco m^i$^ >/^^ M 

^mt. U-^-<Dmy)M.VmU^^mt^'it. IOHz. 20Hz, SOHz. IOOHz 
15 > 500Hz, mOEz^^n^nmUV. n>hP — ;i/i:bT42^©:^fvXil 
\Z^tU-1f-^miriVf3i7(}^^rco U-1f-^m.m.2m J /pulseXa&ofe 

Of&:fe#VijOt, (^^eSE*) «2. 5 X 1 0 Mwa t t ) X* 

25 iljt^-e^So 
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5 ^i^^g<Xx->^2 8 <fc> ^>X2 9 t^#H/>X (1 

oom. muBil. 2 5) 2 6 ^1i;^. hQIBXt— >^ 2 8 ©±lc:l;i. "7 

i^>X2 9T(c:«, ^w^y:/! 3^mm'^n. iioyt^mm 

If- 2 2t:i. 1 /2gtft3|S2 3:J3J;r)f{i^-^ 2 4 TiEitlim^ 1 

15 y-r TU— 1f— (800 nm. 120 f s) ^iSffi UTV^So 

7^->?2 8_hJcSB«$n;feT-rt5'0 5^^;/y 2 7 F^^JJ^U X^U>m!ia^ 
tf- 2 2*t^^-r^o ^UT. -T-l- iJ7P5^^y :/2 7 P*3<Dit 

20 ^ti. CCD:*r;>t ^ 1 2Tli^-r§. 
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15 mfkifi^ >n)V7.i^^x3:k7tmzm'^mzm.m\^x. mm.^t^n^o^ 

SBfeecRo) ii^wimn{\.)<om%ti^^mmmz^x)%^'r^ti(.'i^) ^m. 



20 mm^(D^n^mmis.(Dti 



d^R ^ dR 
dt^ dt 
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mmmoij (Fo) tr^b, aw^i/— tf-^^g (i„) ?^^-r. 0^ 

(0^^\Z. ^:(D##^JT«. 6 OnJ/pulse e;^±T«^?S^5I^.T^7"Co 

10 %(r>mu (I) J^ck DII^":^tt&ti?>o n^m^ (At) 

1 2 0 f s tf-©!/— tf-5t^ (W) ii^^ OnJ/pulse-^^ 

I =W/A t = 5 X 1 0 ^ (J/s-pulse = watt) 

15 

b;/S::0^-DT. C:0##«SJT«, Nf^iH (At) At<W/'5Xl 
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^^iiii^jA-yhu^peu v^^-A (i4kDa) ^mmitvrcmm 

10 . 5 ^©it'fb:^- h U "^A, 0. IMOmm-Th^J^A. pH4. 51?^ 
0 2. i&S^l 0 3> -d^^l 0 4:id^ZS>'^ y^ - 10 5 ^513© UT 

nmv>x (1 o#) 10 s-rm^^n, ^a^tyi^-h i o 9(ojga 

Ti5'>Ai^®i§?g0^^d«{|gai$n'5o I^EIfc:feViT> 110«'>-U 
25 y^^—^X^Xi . 1 1 1 tiMi^;^^XTa5^o ^LT. MIEi^^W^ 
^^SB 1 0 7 ^mv>Xl 1 2T0^B&Tli^T^'5J:5 fc;^oT*3 
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u—^-cDmmt. mm - mmmmhrci7^j->)\^-A\H cms 2 3 

5 t:±2'C> M^6 5%±5%) xn-ofco tf-OftSJ*7 8 0 nm 

. NfK*iti2 0 o:7xAh# (f s). u~-if-mm(Dm^iKhm&mt 
1 kHz Tabs. u-if-ytmm^t. f&^mtm^=f'^z^r)mmvrco 

10 

u—^—<DA)v:^^m\ti. 9 5 n J //i;i/7.Tabofeo e^^u/^— (0 
8/i;px (i/'i2 550>). 6 2/i;vx (i/i6#) 

15 , 2 4 0 0 0A°;i/X (2 4#), MM^cCU (0#) LV. n)V7.W^^^i\: 

mz±m(Dmm^\z-Dn.i}^'orco c:n«, as©5gaw^KJc:*viTfe, 

21 
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5 mmWi<Dmm\z^ ^ m^-fy^^mt^mm^^int^ z.th ^m-vm^. 
^^tc. u-if'-\z^^m^^Mii!}m^^rzif)(Du—^-^m.i^^mmm^ 

X\f^^ (m^\t. S.Preuss ^ (Appl. Phys. Lett. 62 (23), 7 June 1993 

P3049-3051)), m^m^(Dmm\z^r, . mB^^\z>^-^f3:u— 

:^mmm\t. ^J^^^UT-^fU (17kDa) ©^^^bO^Jg^JT 
20 h^o ^y/'^^nmmt. Smg/ml (ZJU^X^^I/T— ifH^. 0. 

0 5MO h ux:^mi^«fiK (pH9. 0) \z. ^mxmmT?>^txm 

-A*-M (^M) tUT, 0. 2M©bUXi|[m. pH9. 0?^f^^b 

25 ^mitz^u-h^mi^^x. iyy^^ y^}^uy:^mm.mwLmizxn'Drci 

o 
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rut>t>. ^yn^nmmi o u, i sM^w^^t^gpi o 7 izxn. 

•y— A-^^gBi 0 6 i;: 1 0 0 M 1 o^?^^5}'au;^o ^Lt. ^stc 

5 m ' mm'^rnvTc^ v->)v-Ap^ mmz 3'c±2'c. mme 5%± 

5%) Tffofeo I/ — if— ©^^fiH7 8 0 nm. BtrBliU^ 2 0 0 :7 A 

^Kt. 8/^)V7s (1/12 5^), 6 2/i;PX (1/16 4000 
(4#). 8 0 0 0/i;i'7. (8#), (0|3>) AVI' 



15 U—if-Mlt^^l 4'CtC^^LfetlM«l^(C^abT> ^CD=^(D5^ 

20 X«h4 0 0 0 A;UX5SrMltbfc^?S5{|^6,«. l^^CDtff ffi^^mSllT^fe. 
^fc. 8 0 0 0/i;i/X^MItb3/S:^^F«gfc«, ^tebfe U 3J^5? l^T- 



(mmm 5 ) 

25 i^;Pn-;^-r y^^-- if (l7 3kDa) <3Di^^<b(J5|| 

r$'>Ai^M^?^«. 2 Omg/m 1 <3[)i^;i/n-X-r y ^ 
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-if^. 0. 2M(DmmT>^=L^Amm (ph?. o) ic^mt^^ 

Tc. 1)—A-m (i^m) tVX. 0. 2M(DmmT>^::^^J^. 15% 

<D3}^ux5^i/>i5f u (PEG) 6 0 0 0 ^mmiyrcmm (ph? 
5 . 0) timrnvfco u—^-mmiz^^m^^h}^. eie (c^ti/— tf~ 

mm^zxn^^o 

'rf3it>t>s ^yn^nmmi o p. i ^^m^^^^^i o 7 {cxn. 

10 A-^^^BB lOetdlOOMl ^0^> A 

^mzx^y/'^^wmm^izu-if-^m^M^i^rco tf-oMM 

15 5%±5%) xn-Dtco 1/— if-©^^fi«7 8 0 nm, ^rBTi|iJ12 0 0 

■tf— 1 . 9 5 n J //^JWXT^ofeo ly^v^ — d^'^m 
20 PtP^tCj: t), 8/^;i/X (1/1 2 5#). 4 0 0 0/i;i/X (430>). MIt 
(0#) tb, /i;W7.^^^>fb$1i:;^o 

24 
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So 

5 

(^M^J 6 ) 

(3ikba) (o^i^itcDm^mm^h^o ^yn^mmm\t. 2 0mg 

/m 1 ©HulB'&^^m^. 0. 0 0 5M(^:in5^>T^ HTx — ^v'^ 
10 1^:^-5^ HU>m (NAD P+) 0. 04MCDbUXiimM» 

?s (pH8. 0) \zmmL^+^mm^^x. mm^vit.. 

T> 0. 0 1 M^^^X^Km-fb-^ h U ':7AMW?g (HE P E S -N a O 
H). 2 %(D3j?UX5^l^>iJf U Zl-;i/ (P EG) 4 0 0. 1. 2U<DmW. 
15 T>^:-'^i^©^?^ (pH7. 5) SrliMb/Co 

20 ;&^e»MM^n^ci/-if-5&^ 5^-1 0 2. 0 3. 'd^ie^'i 0 

A^^XS^y^v^—l 0 5 Sr3ljgbT^#ll/>X (1 0^) 1 0 8 

1 1 5«:^/^XtRT*f5. 1 1 9 t^^J^U— XTfafe-S, 

25 
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16^5 0 0 ^1 An. mts.mmmm(n>mmi 1 7 ^BK^yvf^^o 

fc. 1 6d^mTb?5:ViJ;'5Jci41cLfcJ:3&^'e>, j^Sib^S 1 1 8 

1 1 7 tf-§S3feMitbfco l^- 

tf-(^fiiit«, MS • ffiSWab;/^:^^ U->;V-AI^ (MS2 3'C±2 
Sm6 5%±5%) Tfro^^o 1/— tf-(D^S«7 8 0 nm. ^r^l 

10 mt2QQyjLj^v^ii v—^-mm<DmK>m.\^mmmti kH 
^-ommiz^Ki 6 2/'^)vx (1/1 6#) ^mrnvrco nmm^tv 

(llJS^aj 7 ) 

r-T^/ 5^>5^T5:^-^f (ada) ^-r-r-w' :/®si@a'fk;cDli 

25 df>n^%mWt%. 2 Omg/m 1 cdada^Wt^^ ^0 

. 0 0 2 5M<^^^Xi^«f?S (pH7. 5) Jd^MT^^T^eitJcd; 

26 
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pH6. 5) t(DO. 2M(Dmi^T>'^::i^A. 0. lyKD^JLym^^ 
5 b U »:7A:fe<kaf 3 0 %©3i^UX5^1^>if U n— ;i/ (PEG) 4 0 0 0© 

mm (pH5. 6) ^mmhtco 

0 6 (CI 0 0 jti 1 <DnmotQ)^^n'eti^mvrco ^o^, -y— a*- 
7\z^xvr^o >/^^nmmiLnmf)^-i-^izm-^'=>rcm.. ^mzx^ 
15 . 9 5 n J y/'^)v::^'v$>'Drco zy^y^—(Dmm\z^y). ioooa;w 

o 

u-^-mMmt2 ox:izm^vrcmm.mp^izmmi^x. ^omo^m 
20 m^^^m^i^rc. u-if-m%t7 B'^<D^M^mi 2\z^-ro v—^ 

>:/;i/ic*5v^T«. m^(Dmm^i ^ni^±.m'ox%M.^m^fs^^t^. 
::^^yntfmzm\^x. z.m^x\zm^ifi%^ntc^iz\tn.<. i^mm 
m\z^^^x. w)^xm^iti)'^mMX'^ito 

25 

(mmm s ) 
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o 

, 0. 0 zuo^mm^h^j^y^^ (pH6. 2), 1 0 %^^u-fep-;v^^ 

m) tVX. 14. 1-14. 6%©:^UX5^V'>i^Un-;V (PEG 
) 4 0 0 0. 0. 0 8M(Z)'j|^m^bU^A (pH6. 2) 0. 02 

10 M(D^JO.>mi-h^J^J^-^M (pH5. 6) ^<£pmbfeo 

d^>n^nmm2 ti i^. ^gsw^^^su i o 7 idxn, -tj— 
15 1 0 6 1- 5 0 jti 1 (DMta^^s^r^ffibfco ^o^. ^-j-^-mm^ 

1 0 65&^6> 2 iti 1 ^tf^-/ htCT®Vi±tf. ^^w^^tg^ 1 0 7 
Xb> i5'>Ai7®^?St^?^=fe+^J-t-®'&^^- 2^^Jfi«?iJ"r«, PEG 
4 0 0 0<D?ftm=&l 4. 1%?5^^14. 6%*-??O0. 1%^J^*^6^ 

-(DiS[:g«7 8 Onm. mUm-tZ 0 0:7xAh# (f s). W-if-^ 
Jg<D«iOigb^StlgC«l kHz. l^-lf-a>n;i/X3Sm«8 0 0 n 
25 /i;i/7.-eig.ofc, ->^^;/^-<7)WEfl^f«Tl^i<i:0. 2 5 0A;1/X (1/4 
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:^Ux5^w>^U (PEG) 4000(DmSSr^;lT^aW^^ 

immm 2 ) 

\/5^-A1.25g?fe3iiJnbfcfe(D<£fflVifeo ^MTil^bfe^lK^> 100ml 
(D'rytiym-mzxn. M7K1ttCT40'CT24NFlfe1#i#b, ^^IC^^ 
$iir^o 25'CST?5^r^T?^^b> Tt^O. 2 m m(D >:7 ^ 

;P'iS'ic:T^M^SI^*bfeo U -tf-A'-^Jg^^gTRsoniK 

^ h U •^A = ;*cfOi^0.467g<^«=f iCg^m^A0^pH4. 5{CfglEbfem, :^'fb:^ 
h U ':7A3g^3iitinb;^'b®<£fflli;fco 

>/1i^M^?S3M 1*5^1)^10 At Ud^LT^ U 1f— A — ^^^300iti 1 
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2 0 1 ^Sc-&TlHl^m»i$ii:T^i^brc, ^fc. ':7x;uy 1/- h 2 0 1 

Float ing-dropj*^jiffir§/jN'^x;i/};:«, nUmd^ y/'^^ Mmm^.i:ZSy 
U U ±— h 2 1 4ffiXnx;^ i) , Sitting-drop^<£jtffl-r^/h'^x;i/-e 

V j^&.i^<D^^f)mmm.xmMvx\^^^ •^-/^-mm2 i 

7^1* (EI15D) o:*r;^>tM^O«fm3?)^'J:OiJ>75:<. mm'D--<Xh±^f)^ 

mi 6 (DmM^iz.:^m^(Dmi(Dm^(D'-m^^'ro m^(Dj;^^\Zs 

30 
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dCD^^S 0 UlCDgPMS 1 1 tm2<D^mS 1 3^^L. MIH 

iS^gPM^*. ilS&TjiilbTVi^o HCD^gg 3 0 1 (D±Sf*> ^#3 16 

'vmt>nxmm'iikmtU'DX^K>> ^rcmumms o i (D^ms 1 
±W(Di^^-^\t. m\zmm-^nir> m^\-£> ^2 o~ i s ommx^i 

10 0~120XiS$3-'5 Omm> $F*b< ^4. «g!4 0— 1 5 OmmX^ 
20~100Xiii$5~3 0 mm. J; D iif ^ b < «SI 5 0 — 13 0 mm 

X!g|3 0~8 0X]i5$10~2 OmmT2fe^o Hi (D^M3 1 1 \Z\t. 

"tf-zt-^jees 1 iii©gPM3i.i«> Ii2©sp 

15 M3 1 3 (D§UMJ;D/hSVif5-5y^>^J;Vio JlO^§&3 0 1«> ^J;lt^> 

**r. M#3 1 6 &^bT> mi <^SM3 1 1 iz^>/'^^nmm^<D 
i^^'^'mm 3 12 ^ Ati. m 2 ©sijm 3 1 3 u ^-/^-mn 314^ 
20 xn, ^^3 1 6TM2rbT?eiH-r§« -r^t. mmiz:iQ\^^x^mx^ 
f iS54)'^^?^3 1 2f)^^H±vrc7i(imm.i)m^^m^xm2 0 
urns 1 3\zmri'. z.twz^^xn^'f'mms 1 2<Dmm<Dmm^^ 
^hx. -m^^m^ks I 2i!)m^nvtm\zr^-orcib. 

25 -if~^3 1 7 ^■m^=f'mm3 1 2jc:mmts. ^^^^^(i^^^-rnt^. 
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},t^^i[:\zmi^x\^^^hnwix^^o mimmn<Dmt\^s ^>n^n<D 
mmm i o ) 

15 'd€\z. —D(D:fu-hP^izmmf^i<D^^^^^^^vrcm^^ m 

1 7 (D^l^miZmiTo 

SOIB^ lC[>^§g 3 2 iJ&^J^^^nfcT'P—b^^^S 2 2> 2 3^ 

^XSmW3 2 4 Li!}^^mf^-^nX^^^o m^3 2 3 U. V-^-%3 2 

©yi/-h 3 0 2CDJ^^ttJiBt:feJ;r;§S3 2 1®;^^ $ ^fc'^ V^TJ*, 
25 HUai(55^ 1 (D^'^t.nm.X^^o ^ra. ^<D^U- h 3 0 2<Diz^^\t. 

n^izmm^ti-r. mptit. iit2 o~i s ommxi^i 0-120 xm-^ 
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3-5 0 mm. «^*b<t*. 1^4 0 ~ 1 5 0 mmX«| 2 0 - 1 0 0 XiH 
$5~4 0 mm, j;t9$?^U<«ffi 50-130 mm X^30~80X 
1 0-3 Omm-CfeSo ZL0-fU-h3O2\Z^l^X. ^^321 

5 ^^^1 - 1 5 3 6^, |fP^b< t^2~3 8 4<@> <}; 0 SF* b < ^4 4 ~ 

'rut>t>. ^r. §§§3 2 1 u^om i <^^m 321a \zm6^^mm 

10 SrAtl. m2<D^M3 2 1 b Id U if-A'-^SS^ Atl^ i:, H^iStltlC 

20 1 1 ) 

(A) 5ji|s^ir^0> (B) ^iffMElTab^o 
0^<D<fc^tc, c:cDW§i3 0 3«. RMo;SJ-nft5?>^^^bfc?^j|^-e 

25 2fe^o MiBP9M©^aafi5J:i«> vi^M^Bnmmz8m<Dmi<Dums 
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nx^Ki. t&iami <^SBM3 3 1 0^n^n*^e> 311^3 3 stimx^x. 
mm3 3 3 )t. ^n^enmmmijmfsi'ox^^^o ^:<d^^3 0 3^#o 

nmo- S-lOmm, ?^$l~50mm. 0^V<\t. t^^ 1 ~ 5 m 
m> ^$3-400111. <};0$f*b<t*l^#l~3mm. ^$3-30 
mm, ^ 1 (DW^MOmmt. m^^t. 1-1536 Pf^V 

10 ^aJAt^. |^Sl~3 0mm, ^$1-5 0mm. »*U< 

|^^2~2 0mm, ?ai$2~4 0mm> J; D * b < 3 - 1 

5mm> ^$3-3 0mmT^^o tulB51S&<Dft^ fe^JPS^tl-f, 

0. 5~5 0mm, $f * b < }^ 1 ~ 3 0 mm, J;D$f^b<«l~ 
2 0mmT^?>o ClOiliSSJ*. ^(7)3ie&^:?i^-?-n^nMJa:§*^ 

15 mX\t. 0. 3~10mm, $f*b<«0. 5~5mm, a;OlfF*b< 
«0. 5'-'3mm-rfeSo ;i 3 0 3 <Z)*tK tlT, m 

20 ^JcbT^fflt-^o 

•r^t>-fe> . m^(Dm 1 ©SKM 3 3 1 t;!:ii55^-^^?^ 3 3 4 ^xn. 

m2<D$PM3 3 2 fcU-tf— A-^^3 3 5 ^Atl^t. ^^'(^^^"^S^ 
■r^^\^s ii5^^^?^3 3 4 75^e)fl^bfe7K^m35l^511^3 3 3 
25 ^2 0gKM3 3 2 lc:5^«l-r§<i:VO^^tet5C^-<i:0, 3 3 4 

0!)^j«©il^3&^{Eii$n^o ;i<D^^iSmiC:feV^T, olSS 3 3 3 (DjISS 
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.0 

(m-mm 12) 

v^T, (A) \ts ^mmx;^^. (B) ji^mmmx^^. 

15 mm(D^o\z. z.(D^m3 0 4\t. Bmom^z^^m^m'^vrc^^x 
feSo mm^Mommmzu. \^^^L^-fy>iE>nmmz8m(Dmi(Dmm3 
4ii)m^-^n. MiBRttczj't'i^^^ i'D<Dm2<Dmm3 4 
nx^ D . mmm 1 o^m 341 o^n^M^^m^ 343 fimtsx. 
f^2(Dmm3 4 2 tmmvx^^^o ■mmsm(Dm^3 4 siz^^^x. # 

20 si?S3 3 3«. ^n^nmrn^fimtii'Dxy^^o z.(d^^3 0 4±i^(o 

<D±^^^}z^vm:M.^^-^ti^ommM 1 ©^m©;^#^j^^ 'E?a;itf. 

P^mo. 5-1 Omm, ^$1-5 0mm, B^V<\t. F^l^ 1 ~ 5 m 
m> 3-4 0mm, J; 0 Iff S b < 1 - 3 mm, ^^3-30 

25 mm. x$>D. mi <Dum<Dmmt. m^\t. i~i 5 3 6^@, $f*b 

<«2~3 8 4e> <k0$f*b<t^4~9 6^T^^. bSIBH 2 ©gPM 

35 
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\ts |^S2~20mm, 2 - 4 0 mm, J; D 0* b < 3 - 1 

5mm, 3-3 OmmTab-So |irfBjl!?&<DS$ fe^ilS^ tlT, 

0. S-SOmm, L < « 1 - 3 0 mm, J:DI<f*U<«l~ 

0. 3-1 0mm, ^ff*b<«0. 5~5mm, J:D$fSU< 
«0. 5~3mmTfe^, 210^^4 (7)$tKt>#l::MI5S$nf, m^\t. 

10 BJg|5^T!^^-rnt^<fcVi, ;i©^^3 0 4Ji, ^J;^ti, ^^(7)<fcdlcU 

t*^*:)-^.^i'>itm©mi <^^M3 4 1 icis^^^?S3 4 4&xn, 
<Dmm(Dmmi!}^Mm'^n^o :i<Dm^thm\z^\,^x. ®is&3 4 3©jii?& 

mtnm^^^t^^x^^o ^^\z. m^^^-mms 4 4f)mm\i'Jikmii 

lc:^^$ii:Tfe,fcVio Jg^=^)i>«^^3&bfee>, nn&W^bTgfitl tfS 
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f3i^. mmMi m^m^^it-^"^. mmmi 2'v\t. m^^t 
(mmmi 3) 

10 z:©^^3 0 5 t*. ±^^3 5 i<D^\z. /\^^^3 5 2iiAmm-^tirz.m 
^Lfsi-Dx^^^o i<mm35i\t. RfeJi^-ea&D. ^(D±mu. 

^Bmmo^m\tmuvxv^^o :k^ms s i®i^Mt/jN^^3 520 

15 ^Mt©fB^©^^^/&^. U+l-*-A'-^M3 5 4 ^An§m2 0gPMT?$)^o 

3 5 5 !£An?)©U< «^J#TS^ 1 (D^m^fSi^o I1<D^^3 0 5 O 

:;»c#$J*. MIB:*:^I§ 3 5 l ^J^f^. 

I^S3~3 OminT^$ 5~ 1 0 OmmT^D, $f*L'<«, 5 — 
20 2 5minT^$ 1 0~ 5 OmmT^D. ckD^ff^b<^t, F^S 1 0 ~ 2 

OmmT^ai* 10 — 3 0 mmT*§, /h^gg 3 5 2 $ ^J^f^, 

i±^mm lC43ViT. S;'cl^^3~3 0mm> » 

/M^mo. 3~5mm, iS$4~9 0mm. t&IBRfSlfB (/Jn^^SB) {C 

*5ViT^ rt^O. 3'-5mm» 0. 1 ~ 5 mmT* 0 . ^ff^ b < 
25 mFim-^m^:$ii^m (±^mm tC*5V^T, :a::^P*3^5~2 Smm, « 

/M^^O. 5-'3mm> 9 ~ 4 5 mm, Ri^SB (/h^^gP) \,z:^\^> 

37 



wo 2004/018744 



'CT/JP2003/010681 



T. 1*1^0. 5~3mm. iir^O. 1 ~ 3 mmT^ D . <fc 0 ^ b < t*. 
mFim-^^Vt:^i^^ (^^mm t::*5ViT, «:;'cP^^ l 0 ~ 2 0 mm, 
S/M^^l ~2mm, ii5$ 9~2 5mm, R^gB i/b^mU) \z^\,^X. 
I^^l — Bmm, iS$0. l~2mmT*?), Sfe, 3 0 5 <^*^l| 

10 

354 ^ An, 3 5 2 ^m-^^Mitmm 356 T?^;fe-ro ^ 

fe, /h^^3 5 2C[>iicg|5fc«, -TiJf^^^;/ hSJ1i^3 0 7 ^SBfiT^o 
bT, /JnW^3 5 2©H1tfgB3fe^lC, ii5^^^^3 5 5 <Z5^fi| ^gBfi-r 
15 ^(D.Jfcfe:^>'T?, 3 0 5 ^^^^y YT.^ — 'y— 3 0 6 (Z)±lCB#, 

MIBM*^^3 0 7 <&lElfe$iirSo JlOd; ^ tcTtlt^, U1f-;t-^^3 
5 4(3Df^ffliCj;0, i^^^^?K3 5 5)5^e)«7K^m©!^^*^{gji$n^. 
*rc,S#^3 0 7(D|ElfelCj;0>#^ii'&1t;S5Jt«?^3 5 6 5&titi^$n, 

-?-oii»i;&m^i'^^M3 5 5 ^L^B.f^'o. ^mmz-%'^=f'mwL3 5 5 
(D«g^3^*t^^bfee>, ^©^^w^srj^t:^, aegtrs^^^^x'b 
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^ ^ (D M 

10 

(watt) s^±'c^^mi^mi^rc\t2mm(Dmm.:^mo 

15 6 0 n J/p u 1 s eeAJiTab^W*^Sl5&^e» 3 0Vi*rm^tc:l3«©M 
5 l#^1t- 10 0 OpulsegJli^'a-. 1/— tf — 

o^^mjj/^'. 1X10* (watt) &.±x^^m:^mi-^rc\t2tm(Dm 

20 jt:>^^o 

6. I/— tf-MM/On ^Fp^I:: 1 0 0 OpulseeA±> l/-lf-<^ 1/ 

— If— 3SlS?i^> 1. 9 5 n J /p u 1 s e £JL±Ta5^W^3g 1 ^ 2^^ 

25 
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8. A)vxu-^-(DmMmmi!}^^ m^j&^S) 10 0 o:^^i?ab^M^ 

5 

1 1. m^itMMo^mnf)^^ mm<\^x'^^m^mi omm.(Dmm:^m 



15 12. J^^^t;^^(7)^My5^ ^>'A°^'MTab^»^311 OlB«c<Diajt 

20 

— if— 43<fcr)?-7xA h#A*;vxi/— if-<7)^j>?^j:< t'h-':ij(D/'%)i':^u— 
-tf-^MMT-Sxai. Stftai^-lf-MltJcJ: O^^^^^^^^^-r-S^i^^^^ 
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15. /'^)V7.u-^-^u>X'vmm^izm^v. ^omyt^m-^m 

5 :^fe<. 

16. 1/— tf~Rg|^)6^-l5I©il'&. 5X 
1 0 5 (watt) U±'^^^m'^mi 4*fe«l 5lB«t©7.a7 U-n>i7 

10 

, 6 0 n J/p u 1 s efiiLJiTafe^tt^JSl 4;^>^e. 1 6 (D^^-fM^izm 

15 18. U—^-m^fJ^l^f^^Zl 0 0 Op\i\seU±^'^> /"^JVTsU-lf 
— (Dyt^mffi. 1X10* (watt) iy.±Tab^»^3S 1 4 S;fet41 5fB 

1 9. Ix- if-Mltdn#FBll;: 1 0 0 OpulseJE^i, n)VXU—^-<D 
20 I/— !f— 1. 9 5 n J y t> n \ s eU±-Vh^W7kmi 4. 1 

2 0. :7xA b#A;i'XU'-if-T^^W^^ 1 

25 

2 1. /i;i';^ix-if~oDMItlHi^*^ 1 0 0 o:^^Ti&^» 
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2 2. t&i3^M)&^ jiisfn^i^-r^^M^^i 4*>e» 2 i(7)uTnd^ 

5 

2 3. mBitM0.<Dmm^. 4;&i6 2 2C0ViT 

2 4. ?^S{k;^^<D^M:;&^. ^>/1iJ7MTfe^»^3gl 4/5^e> 2 2<D 

2 5 . 1 4y{)^e> 2 4(DVi-rn)^)^lC|5«cCDX^ U— ::i>ii^:5r^* 

15 

20 c:ne>Sr2S«lSJl±m^>^^*:)ii-:'5:311&T^^M:^3l2 eiBmomiit;^^* 

o 

25 feo 
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2 9. m^mm^(Dmm^mm-^'&^^ ^ni^^mmmit-^^^^tu 
5 3 0. Mf3^§g^^. mmm^<i:^%itmtim^^m^xn. m^itm-m 

3 3. m^miH}^^! 2cDViTn)5MciB«^oiajt^^tc^ffl-r^^s 
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3 4. mm^^itMmmm^^. mm. ^yni7m.. mm. m^^^xs 

5 
LO 

3 6. m^m^itM^mmf)^. mm. ^>n^n. mm. mn^^rs 

15 3 7. m^mi^-'^ 1 2 (D\,^mf)^\^^WL<Dm:m:^mzmm'r^^m 

20 ^Ansn 2 oD^si:. ^las 1 (D^m^^if^mmm 2 ©gBM<h^iiu, 

So 
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3 8. ^^itM^mm^s mm. ^>n^%. mm. mn^^xsmm 
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4 2. m^f^io)^m.\z^\^^x. mm±^<D/b^m^<o^mmn(D± 
4 3. s&i3M^^bM^tJM*^ mm> ^>/^^n. mm. mm^^z^ 

4 4. m^^i J&^e> 1 2(3!)v:»Tn;&^iciB«c©iiit;&^i^^ffl-t-^:/i^ 
-b^u<«^^3Si 45&^e.2 4©v:»-rn:«)>(c:iBm(^x^7u-->^:& 

ntcifu- ho 
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